Background Little is known about the hospitalisation rate of adults with severe/profound intellectual disability (PID) presenting at emergency services or about the appropriateness of hospital admissions in this population. Examining the possible differences in the patterns of hospitalisation between people with PID and those without intellectual disability (ID) may shed light on aspects of health and illness in these patients and may in turn make it possible to differentiate more clearly between mild-moderate ID and PID. Methods After an evaluation of the emergency visits made by adults with PID and by people without ID, patients in both groups requiring one or more hospitalisations were subsequently followed up for 18 months. The appropriateness of the decision to hospitalise was assessed using the ambulatory caresensitive conditions index. Results There were no differences in the proportion of people with PID and controls admitted to hospital after their emergency visit. The median hospital stay was higher for PIDs: 7.5 vs. 4 days for controls. People with PID were admitted more than controls
Introduction
Across the intellectual disability (ID) spectrum, people with severe/profound intellectual disability (PID) are the ones that show the highest degrees of both impairment and dependence on others in order to survive. PID occurs almost always concomitantly with other severe neurological or psychiatric impairments, mainly of a genetic or congenital origin.
Speech defects, epilepsy and cerebral palsy are the most commonly associated conditions (Arvio and Sillanpää, 2003) . Causes of death in people with ID seem to be similar to those in the general population, with respiratory, cardiovascular, nervous system and neoplastic diseases among the most prominent causes (Tyrer et al. 2007 ), but people with ID also present a higher rate of potentially avoidable deaths (Trollor et al. 2017) . Mortality rates for people with ID are still significantly higher than for those without (Glover et al. 2017 ) and, with increasing severity of ID, the median age at death is known to decrease (Heslop et al. 2014) . People with PID require permanent attention, frequently in specially equipped centres (Schalock et al. 2010) where they reside or spend at least most of the day. In Spain, all centres of this kind have a primary care physician and a supervising psychiatrist on their staff, as well as with nurses and caregivers to care for the residents. Although there are also some centres that provide ambulatory care for people with ID and associated mental health problems, and although hospital beds are reserved for this population with special needs, both these resources remain very scarce. As regard to emergency services, the Spanish public health system does not provide special care units for people with ID; in these cases, patients are attended at the services available for the general population.
The capacity of people with PID to care for their own health is heavily conditioned by the limitations on their ability to communicate verbally. Very often, people with PID are unable to verbalise their symptoms or make their problems known to others in a comprehensible fashion, a situation that poses a serious challenge to the health staff attempting to care for them.
A recent study by our group (Amor & Menchón, 2017) found that people with PID consulted emergency departments mainly for somatic complaints (90%), although they received notably fewer diagnoses of pain than the general population. With regard to hospitalisation, previous studies have compared the characteristics of patients with ID admitted to hospital with patients from the general population (Balogh et al. 2005; Lin et al. 2007; Ailey et al. 2014; Kelly et al. 2015; Skorpen et al. 2016) and also specifically in the case of patients hospitalised for psychiatric reasons (Gustafsson 1997; Saeed et al. 2003; Cowley et al. 2005; Lunsky & Balogh 2010; Charlot et al. 2011; Modi et al. 2015) . There is a consensus that rates of hospitalisation in the population with ID are high, higher even compared with the general population with disabilities , and that these patients present a higher level of clinical complexity (Ailey et al. 2015) . Epilepsy, gastrointestinal problems, mental disorders, infectious respiratory problems and problems related to previous orthopaedic treatments are the main causes of hospital admissions in patients with ID (Balogh et al. 2005; Loh et al. 2007 ). However, we do not know of any specific studies that assess the characteristics of patients with PID admitted to hospital after attending the emergency department.
The ambulatory care-sensitive conditions (ACSC) index evaluates the functioning of the health system by quantifying potentially avoidable hospital admissions in the community-based healthcare setting. Avoidable hospital admissions, or preventable hospitalisations, are admissions in hospital that would have been avoided if the primary care system had worked effectively. A person may present at the hospital emergency service for complications of diabetes or for tonsillitis, for instance, and of course they receive care and are even admitted, but this would not happen if the primary care system had worked properly. The index comprises 35 illnesses that can be managed effectively on an outpatient basis and should not result in hospitalisation if managed properly (Caminal et al., 2004; Ansari, 2007) . It has been extensively used in the literature to assess effectiveness of the first level of health care, and a literature review of the Kappa tests has shown levels between 0.57 and 0.80 which indicates a good agreement.
In the case of the population with ID, several studies have reported high ACSC indices that reflect a high number of avoidable admissions (Balogh et al. 2005; Balogh et al. 2010; Balogh et al. 2013; Ailey et al. 2014; Balogh et al. 2015) . However, there are no specific data for the group with PID. The aims of this study are to assess the rate of hospitalisations of people with PID from the emergency department and to establish whether the rate of inappropriate admissions is higher than in the general population. We believe that this information would enhance the characterisation of individuals with PID as a subgroup within the intellectual disability syndrome and would help to design more effective healthcare services for this population.
Methodology

Subjects
The sample of patients with PID (n = 100) comprised people presenting at a hospital emergency department during the study period from among the 285 adults who either reside in (n = 216) or attend on a daily basis (n = 69), one of the five centres for people with PID in the province of Barcelona included in the study. To enter one of these centres, patients must have a previous diagnosis of PID. Twenty-eight of these 100 patients with PID who attended the emergency department were urgently admitted to hospital. Inclusion criteria for the study were age over 18, diagnosis of PID, residing at (or attending daily) one of the residential centres mentioned and at least one hospitalisation after an emergency visit during the 18 months of the data collection period, between November 2013 and April 2015. The control group was formed from the 300 patients who also attended a hospital emergency department for any reason during the study period and who were matched with the PID group for age (+/À 5 years) and gender in a proportion of one case for three controls. Eighty-three out of these 300 patients were hospitalised, and they were selected for the study as the control group. During this period, the 28 patients in the group with PID were hospitalised on 38 occasions, while the 83 controls were hospitalised 123 times. With regard to the groups' sociodemographic characteristics (Table 1) , there were statistically significant (but clinically irrelevant) differences in age and no statistically significant differences in gender.
Design and data collection
This is a cohort study which followed up hospitalised patients in both study groups after their emergency department visit. The following data were collected from their discharge reports: age, sex, length of stay and diagnosis at discharge according to International Classification of Diseases, Ninth Revision criteria. The data from the controls were also obtained from their medical reports after leaving the hospital. In both study groups, the diagnoses at discharge were grouped as follows: somatic nervous system (CNS), trauma, respiratory, somatic unrelated to the nervous system (other non-CNS), behavioural, other psychiatric, other reasons and non-classifiable, a category we used in our previous study (Amor & Menchón 2017) . This clustering, created by our group, aims to separate respiratory and traumatological causes from other non-CNS causes, because of their frequency and their need for individual consideration and to distinguish nonspecific behaviour alterations from the rest of causes classified as psychiatric. Subsequently, these diagnoses were classified as avoidable or nonavoidable according to the ACSC index (Alberquilla et al. 2003) . After the hospital visit, family members were asked to give informed consent for the patient to be included in the study, and the data were treated at all times anonymously and confidentially. The study was approved by the Ethics Committee of each hospital involved. 
Statistical analysis
Results
Rate of hospitalisation
The characteristics of 28 PID participants and 83 agesex paired controls are presented in Table 1 . There were no statistically significant differences between the two groups in terms of patients eventually admitted to hospital after their emergency visit (PID: 28/100, 28.0%, controls: 83/300, 27.7%, odds ratio = 1.02, 95% confidence interval 0.6-1.7). Adjusting for age and sex, the incidence of hospitalisation was 1.3 times higher in people with PID than controls, although the difference was not statistically significant.
Rates of appropriate hospitalizations
Assessment according to the ACSC index did not present statistically significant differences between people with PID and controls (χ 2 = 0.09, degrees of freedom = 1, P = 0.7). Nor were differences observed when adjusting for age and sex using a logistic mixedeffects model with admissions nested per patient, although there was an association with age: with each year, the likelihood of an inappropriate admission rose by 8%. The median hospital stay for PID (7.5 days) was significantly longer than for controls (4.0 days) ( Table 1 and Fig. 1) . Table 2 displays the diagnostic groups at discharge. The conditional logistic regression carried out with these diagnostic groups shows that admission for respiratory causes was more than 3 times more likely in PID than in controls. Admission for an "other non-CNS" cause was 1.9 times more likely in controls than in PID, but the difference was not statistically significant; nor were there significant differences in admissions because of trauma or CNS causes. None of the people with PID admitted had psychiatric diagnoses at discharge, apart from unclassified behavioural disturbances because of agitation (included in the behavioural diagnostic group, Table 2 ) compared to about 9% of the control population. There were no statistically significant differences between the two groups in terms of the number of hospitalisations: one hospitalisation, 71.4% (PID) vs. 68.7% (controls); two, 21.4% vs. 19.2%; and three or more, 7.1% vs. 12%, respectively.
Two people in the study group died during hospital admission after transfer from the emergency room: one who had consulted for fever and who died of aspiration pneumonitis, and the other who consulted for dyspnoea and cough and was finally diagnosed with bronchoaspiration and respiratory insufficiency. There were no deaths in the control group during the hospital stay.
Discussion
To our knowledge, this study is the first to assess hospital admissions from the emergency department in people with PID. In ID as a whole, previous studies have found that adults with ID are more likely to be admitted to hospital than the general population Tennenbaum et al. 2011; Glover & Evison 2013; Zhu et al. 2013) ; however, our study found similar rates of hospitalisation from the emergency room in patients with PID and in controls without ID. In our opinion, the absence of differences between the groups is relevant, because it indicates a distinctive and not well-recognised behaviour of the group with PID inside the ID population as a whole. One possible explanation is that the group with PID consists of people living in residential centres where they are under medical supervision and are permanently cared for by trained health care professionals; this circumstance is taken into account by emergency department staff, who are likely to decide against hospital admission unless it is clearly needed. Nor can we rule out the possibility that the marked communicative limitations of people with PID have, in some cases, a limiting effect on their hospital admissions.
Our study also found no relevant differences in the sociodemographic characteristics of the two study groups, considering that the small differences in age between them are not clinically significant. The mean hospital stays reported by other studies including all grades of ID vary widely: 16.91 days in Lin et al. (2007) , 17.6 days in Charlot et al. (2011) (although all the admissions were psychiatric), 4 days in Skorpen et al. (2016) and 6 days in Lin et al. (2004) . The mean stay in our study was 8.6 days (standard deviation, 8.2) vs. 6.7 (7.0) in the control group, and the median stay was 7.5 days compared with 4 days in the control group. This longer mean hospitalisation in the PID group is consistent with the higher level of clinical complexity and the possible influence of their communication problems. Recent work by Skorpen et al. (2016) found no significant differences either in the proportion of hospital admissions between ID and the general population (although the exact composition of the first group was not specified) or in mean hospital stay, even though the comorbidity rates in people with ID/PID would be expected to be higher because of the greater presence of associated organic pathology (Eyman et al., 1990; Straetmans et al. 2007) .
Examining the reasons for hospital admission in people with PID, we found that respiratory problems accounted for more admissions than the rest of non-CNS somatic pathology (i.e. other non-CNS + trauma). This is a relevant finding, because respiratory disease is a leading cause of death in people with PID and is potentially avoidable (Heslop et al. 2014) . In previous work (Balogh et al. 2005; Skorpen et al. 2016) , respiratory pathology has also been mentioned as one of the most frequent causes of hospitalisation in the ID population, although the differences with regard to other diagnostic groups were not as great as in our study. Gustafsson (1997) reported a lower prevalence of hospital admissions to general psychiatric units for the most severe cases of ID, although other studies challenge these results (Tint & Lunsky 2015) . In our study, with the exception of cases requiring hospital admission because of behavioural disturbances, no other psychiatric diagnoses were observed among the population with PID at hospital discharge -possibly because the greater cerebral impairment associated with more severe degrees of ID reduces the likelihood that certain mental pathologies will manifest themselves clinically.
Our study showed no differences with respect to the control population regarding the appropriateness of hospital admissions, which in previous work had been used as an indicator of the quality of the primary care received by people with ID (Balogh et al. 2005; Balogh et al. 2010; Glover & Evison 2013; Ailey et al. 2014; Balogh et al. 2015) . One possible explanation is that people with PID who reside in specially equipped centres (where survival is enhanced, McDonald, 1985) are guaranteed easy access to primary medical care; in addition, the fact that they are unable to express themselves clearly, or make unaccompanied visits to the emergency department, means that there are fewer grounds for the emergency department staff to hospitalise them.
Interestingly, at more advanced ages, inappropriate hospital admission in people with PID was more likely than in the control population. This may be because of the emergency department staff's perception of any possible increased clinical complexity of these cases because of the patients' communication problems and the difficulties involved in their management. We also stress that two people in the PID group died but none of the controls; although these figures do not allow for any statistical comparison, they may be an indicator of the greater vulnerability of the group with PID. In this regard, 35% (100 out of 285) of our population visited the hospital emergency department in the 18 months of the study, a striking result we have not analysed specifically. We think this shows again the dreadful health in this population.
As limitations of this study, we should mention the small sample size, although of course the study population is small as well. We did not take into account the fact that most of the study group lived in a residential care centre nor the possible differences between residents and users of day centres inside this group. Further studies are needed to expand the sample of PID admitted to general hospitals in order to contrast and corroborate the data reported here and also to study certain aspects in greater depth: for instance, the strong relation between the hospitalisation of people with PID and respiratory pathology, or the possible association between their communication problems and their longer mean hospital stay.
In conclusion, we did not find differences in the rates of hospital admission in people with PID and in the general population after consultation at the emergency department. The main interest of this study lies in the differences with respect to the ID group as a whole, in which most previous studies have found differences in the rate of hospitalisation. The same applies to the rates of inappropriate hospital admissions. Our results support the maintenance of the distinction between two different groups of IDmild-moderate and severe-profound -despite the dimensionality of the syndrome. The recognition of this distinction will allow clinicians to tailor the care given to the needs of these two ID groups with different characteristics. More studies are needed to consolidate this differentiation in the particular pathological characteristics of people with PID in order to increase the efficiency of the health care provided to them.
